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INTENDED USERS

Advanced Practice Nurses
Nurses

Physician Assistants
Physicians

Public Health Departments

GUIDELINE OBJECTIVE(S)

To serve as a resource for physicians, public health officials, and
organizations involved in the evaluation and treatment of Lyme disease

To present practitioners with practical and defensible guidelines for treating
all individuals with Lyme disease including those with persistent, recurrent
and relapsing symptoms of Borrelia burgdorferi infection.

TARGET POPULATION

Patients presenting with symptoms associated with Lyme disease
Patients diagnosed with Lyme disease

INTERVENTIONS AND PRACTICES CONSIDERED

Evaluation/Diagnosis

1. Detailed history (potential exposure, known tick bites, rashes, or symptoms)

2. Physical examination with special attention to neurologic, rheumatologic, and
cardiac symptoms

3. Two-tier confirmation (positive ELISA and western blot)

4. Differential diagnosis (infectious, noninfectious causes)

5. Concurrent testing for coinfection (Ehrlichia and Babesia)

Treatment

1. Early and aggressive antibiotic therapy
oral antibiotics (amoxicillin, azithromycin, cefuroxime, clarithromycin,
doxycycline, and tetracycline)
intravenous antibiotics (ceftriaxone, cefotaxime, penicillin, imipenem,
azithromycin and doxycycline)
intramuscular antibiotics (benzathine penicillin)
combination antibiotics (oral amoxicillin, cefuroxime or cefdinir with
azithromycin or clarithromycin)
sequential treatment (intravenous antibiotic followed by an oral or
intramuscular antibiotic

2. Steroid therapy (not recommended)

3. Symptomatic therapy (anti-inflammatory medicines, tricyclic antidepressants,
selective serotonin reuptake inhibitors, and hydroxychloroquine) in concert
with antibiotics and in individuals failing antibiotics

4. Hyperbaric oxygen therapy (HBOT) (not recommended for routine therapeutic

use)
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5. Other treatments (cholestyramine [CSM], antifungal therapy and antiviral
agents) require further study

Management

1. Patient treatment response assessment to determine appropriate duration of
therapy

Consideration of an alternative diagnosis or coinfection for patients who fail to
respond or whose conditions deteriorate

Treatment of fibromyalgia secondary to Lyme disease with antibiotics
Alternative antibiotic therapy for patients with coinfection

Duration of therapy dependent on patient”s clinical response

Decision to discontinue antibiotic therapy made in consultation with patient

N
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MAJOR OUTCOMES CONSIDERED

In developing these treatment guidelines, the guideline developers considered
factors such as incidence of Lyme disease; severity of disease in terms of
morbidity; comorbidities and determinants of when Lyme disease is most likely to
become chronic; feasibility, efficacy, and cost of antibiotic treatment; impact of
antibiotic therapy on quality of life, including adverse drug events; and the
potential for drug resistance to develop.

METHODOLOGY

METHODS USED TO COLLECT/SELECT EVIDENCE

Hand-searches of Published Literature (Primary Sources)
Hand-searches of Published Literature (Secondary Sources)
Searches of Electronic Databases

DESCRIPTION OF METHODS USED TO COLLECT/SELECT THE EVIDENCE
English-language articles published from 1975 to 2003 were selected. The
selection panel synthesized the recommendations from published and expert
opinion. Human studies of Lyme disease were identified from MEDLINE (1975 to
2003) and from references in pertinent articles and reviews. Also included were
abstracts and material presented at professional meetings and the collective

experiences of the International Lyme and Associated Diseases Society (ILADS)
Working Group treating tens of thousands of Lyme disease patients.

NUMBER OF SOURCE DOCUMENTS
Not stated

METHODS USED TO ASSESS THE QUALITY AND STRENGTH OF THE
EVIDENCE

Weighting According to a Rating Scheme (Scheme Given)
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RATING SCHEME FOR THE STRENGTH OF THE EVIDENCE
Quality of the Data

l. At least one randomized controlled trial supports the recommendation
1. Evidence from at least one well-designed clinical trial without randomization
supports the recommendation
I "Expert opinion”

METHODS USED TO ANALYZE THE EVIDENCE
Review

DESCRIPTION OF THE METHODS USED TO ANALYZE THE EVIDENCE
Not stated

METHODS USED TO FORMULATE THE RECOMMENDATIONS
Expert Consensus

DESCRIPTION OF METHODS USED TO FORMULATE THE
RECOMMENDATIONS

Not stated
RATING SCHEME FOR THE STRENGTH OF THE RECOMMENDATIONS

Recommendations rated "A™ are considered good evidence to support the

recommendation. Those rated ""B' have moderate evidence to support the

recommendation. Those rated "'C" are considered optional. Measures designated

"D generally should not be offered; those desighated "E™ are contraindicated.
COST ANALYSIS

A formal cost analysis was not performed and published cost analyses were not
reviewed.

METHOD OF GUIDELINE VALIDATION
Peer Review
DESCRIPTION OF METHOD OF GUIDELINE VALIDATION

Not stated

RECOMMENDATIONS

MAJOR RECOMMENDATIONS
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Highlights of Guidelines

Since there is currently no definitive test for Lyme disease, laboratory results
should not be used to exclude an individual from treatment.

Lyme disease is a clinical diagnosis and tests should be used to support rather
than supersede the physician”s judgment.

The early use of antibiotics can prevent persistent, recurrent, and refractory
Lyme disease.

The duration of therapy should be guided by clinical response, rather than by
an arbitrary (i.e., 30 day) treatment course.

The practice of stopping antibiotics to allow for delayed recovery is not
recommended for persistent Lyme disease. In these cases, it is reasonable to
continue treatment for several months after clinical and laboratory
abnormalities have begun to resolve and symptoms have disappeared.

Diagnostic Concerns

The most important method for preventing chronic Lyme disease is recognition of
the early manifestations of the disease.

Atypical Early Presentations

Early Lyme disease classically presents with a single erythema migrans (EM or
"bull” s-eye™) rash. The EM rash may be absent in over 50% of Lyme disease
cases, however. Patients should be made aware of the significance of a range of
rashes beyond the classic EM, including multiple, flat, raised, or blistering rashes.
Central clearing was absent in over half of a series of EM rashes. Rashes can also
mimic other common presentations including a spider bite, ringworm, or cellulitis.

Physicians should be aware that fewer than 50% of all Lyme disease patients
recall a tick bite. Early Lyme disease should also be considered in an evaluation of
"off-season" onset when flu-like symptoms, fever, and chills occur in the summer
and fall. Early recognition of atypical early Lyme disease presentation is most
likely to occur when the patient has been educated on this topic.

New Chronic Lyme Disease Presentations

A detailed history may be helpful for suggesting a diagnosis of chronic Lyme
disease. Headache, stiff neck, sleep disturbance, and problems with memory and
concentration are findings frequently associated with neurologic Lyme disease.
Other clues to Lyme disease have been identified, although these have not been
consistently present in each patient: numbness and tingling, muscle twitching,
photosensitivity, hyperacusis, tinnitus, lightheadedness, and depression.

Most patients diagnosed with chronic Lyme disease have an indolent onset and
variable course. Neurologic and rheumatologic symptoms are characteristic, and
increased severity of symptoms on wakening is common. Neuropsychiatric
symptoms alone are more often seen in chronic than acute Lyme disease.
Although many studies have found that such clinical features are often not unique
to Lyme disease, the striking association of musculoskeletal and neuropsychiatric
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symptoms, the variability of these symptoms, and their recurrent nature may
support a diagnosis of the disease.

The Limitations of Physical Findings

A comprehensive physical examination should be performed, with special
attention to neurologic, rheumatologic, and cardiac symptoms associated with
Lyme disease.

Physical findings are nonspecific and often normal, but arthritis, meningitis, and
Bell” s palsy may sometimes be noted. Available data suggest that objective
evidence alone is inadequate to make treatment decisions, because a significant
number of chronic Lyme disease cases may occur in symptomatic patients without
objective features on examination or confirmatory laboratory testing.

Factors other than physical findings, such as a history of potential exposure,
known tick bites, rashes, or symptoms consistent with the typical multisystem
presentation of Lyme disease, must also be considered in determining whether an
individual patient is a candidate for antibiotic therapy.

Sensitivity Limitations of Testing

Treatment decisions should not be based routinely or exclusively on laboratory
findings. The two-tier diagnostic criteria, requiring both a positive enzyme-linked
immunosorbent assay (ELISA) and western blot, lacks sensitivity and leaves a
significant number of individuals with Lyme disease undiagnosed and untreated.
These diagnostic criteria were intended to improve the specificity of tests to aid in
identifying well-defined Lyme disease cases for research studies. Though
arbitrarily chosen, these criteria have been used as rigid diagnostic benchmarks
that have prevented individuals with Lyme disease from obtaining treatment.
Diagnosis of Lyme disease by two-tier confirmation fails to detect up to 90% of
cases and does not distinguish between acute, chronic, or resolved infection.

The Centers for Disease Control and Prevention (CDC) considers a western blot
positive if at least 5 of 10 immunoglobulin G (IgG) bands or 2 of 3
immunoglobulin M (IgM) bands are positive. However, other definitions for
western blot confirmation have been proposed to improve the test sensitivity. In
fact, several studies showed that sensitivity and specificity for both the IgM and
IgG western blot range from 92 to 96% when only two specific bands are positive.

Lumbar puncture has also been disappointing as a diagnostic test to rule out
concomitant central nervous system infection. In Lyme disease, evaluation of
cerebrospinal fluid is unreliable for a diagnosis of encephalopathy and neuropathy
because of poor sensitivity. For example, pleocytosis was present in only one of
27 patients (sensitivity 3%) and with only seven cells. The antibody index was
positive (>1) in only one of 27 patients (sensitivity 3%). An index is the ratio
between Lyme ELISA antibodies in the spinal fluid and Lyme ELISA antibodies in
the serum. The proposed index of 1.3 would be expected to have even worse
sensitivity.
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Several additional tests for Lyme disease have been evaluated. These include
antigen capture, urine antigen, and polymerase chain reaction. Each has
advantages and disadvantages in terms of convenience, cost, assay
standardization, availability, and reliability. These tests remain an option to
identify people at high risk for persistent, recurrent, and refractory Lyme disease
but have not been standardized.

Seronegative Lyme Disease

A patient who has tested seronegative may have a clinical presentation consistent
with Lyme disease, especially if there is no evidence to indicate another illness.

Although many individuals do not have confirmatory serologic tests, surveillance
studies show that these patients may have a similar risk of developing persistent,
recurrent, and refractory Lyme disease compared with the seropositive
population.

Continued Importance of Differential Diagnosis

The differential diagnosis of Lyme disease requires consideration of both infectious
and noninfectious etiologies. Among noninfectious causes are thyroid disease,
degenerative arthritis, metabolic disorders (vitamin B12 deficiency, diabetes),
heavy metal toxicity, vasculitis, and primary psychiatric disorders.

Infectious causes can mimic certain aspects of the typical multisystem illness seen
in chronic Lyme disease. These include viral syndromes, such as parvovirus B19
or West Nile virus infection, and bacterial mimics, such as relapsing fever,
syphilis, leptospirosis, and mycoplasma.

The clinical features of chronic Lyme disease can be indistinguishable from
fibromyalgia and chronic fatigue syndrome. These illnesses must be closely
scrutinized for the possibility of etiological Borrelia burgdorferi infection.

Clinical Judgment

Clinical judgment remains necessary in the diagnosis of late Lyme disease. A
problem in some studies that relied on objective evidence was that treatment
occurred too late, leaving the patient at risk for persistent and refractory Lyme
disease.

As noted, time-honored beliefs in objective findings and two-tier serologic testing
have not withstood close scrutiny. Lyme disease should be suspected in patients
with newly acquired or chronic symptoms (headaches, memory and concentration
problems, and joint pain). Management of patients diagnosed on the basis of
clinical judgment needs to be tested further in prospective trials, and diagnostic
reproducibility must be verified.

Testing for Coinfection

Polymicrobial infection is a new concern for individuals with Lyme disease, and
coinfection is increasingly reported in critically ill individuals. Although B.
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burgdorferi remains the most common pathogen in tick-borne illnesses,
coinfections including Ehrlichia and Babesia strains are increasingly noted in
patients with Lyme disease, particularly in those with chronic illness. Bartonella is
another organism that is carried by the same ticks that are infected with B.
burgdorferi, and evidence suggests that it is a potential coinfecting agent in Lyme
disease.

Recent animal and human studies suggest that Lyme disease may be more severe
and resistant to therapy in coinfected patients. Thus, concurrent testing and
treatment for coinfection is mandatory in Lyme disease patients.

Treatment Considerations

Since Lyme disease can become persistent, recurrent, and refractory even in the
face of antibiotic therapy, evaluation and treatment must be prompt and
aggressive.

Prompt Use of Antibiotics

Although no well designed studies have been carried out, the available data
support the prompt use of antibiotics to prevent chronic Lyme disease. Antibiotic
therapy may need to be initiated upon suspicion of the diagnosis, even without
definitive proof. Neither the optimal antibiotic dose nor the duration of therapy
has been standardized, but limited data suggest a benefit from increased dosages
and longer treatment, comparable to the data on tuberculosis and leprosy which
are caused by similarly slow-growing pathogens.

Choosing an Antibiotic

In acute Lyme disease, the choice of antibiotics should be tailored to the
individual and take into account the severity of the disease as well as the
patient” s age, ability to tolerate side effects, clinical features, allergy profile,
comorbidities, prior exposure, epidemiologic setting, and cost.

Conversely, persistent and refractory Lyme disease treatment is more likely to
include intravenous and/or intramuscular antibiotics. The choices depend in part
on the patient”s response to antibiotic therapy and on the success of antibiotics in
treating other Lyme disease patients.

Therapy usually starts with oral antibiotics, and some experts recommend high
dosages. The choice of antibiotic therapy is guided by weighing the greater
activity of intravenous antibiotics in the central nervous system against the lower
cost and easy administration of oral antibiotics for B. burgdorferi.

Oral Antibiotic Options

For many Lyme disease patients, there is no clear advantage of parenteral
therapy. Along with cost considerations and pressure to treat patients with Lyme
disease with the least intervention, there is growing interest in the use of oral
therapy.
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First-line drug therapies for Lyme disease may include (in alphabetical order): oral
amoxicillin, azithromycin, cefuroxime, clarithromycin, doxycycline, and
tetracycline. These antibiotics have similar favorable results in comparative trials
of early Lyme disease.

Intravenous Antibiotic Options

It is common practice to consider intravenous antibiotics upon failure of oral
medications in patients with persistent, recurrent, or refractory Lyme disease, and
as the first line of therapy for certain conditions, (i.e., encephalitis, meningitis,
optic neuritis, joint effusions, and heart block).

Ideally, the intravenous antibiotic should be selected on the basis of in vitro
sensitivity testing or clinical experience. Intravenous antibiotics are also justified
by concern for penetration into the central nervous system.

until recently, ceftriaxone, cefotaxime, and penicillin were the only intravenous
antibiotics routinely studied for use in Lyme disease. Intravenous imipenem,
azithromycin, and doxycycline have an adequate antispirochetal spectrum of
activity and may represent suitable alternative therapies. However, the latter two
drugs are often considered for intravenous use only if they are not tolerated
orally.

Intramuscular Antibiotic Options

Intramuscular benzathine penicillin (1.2 to 2.4 million units per week) is
sometimes effective in patients who do not respond to oral and intravenous
antibiotics. If intramuscular benzathine penicillin is used, long-term therapy may
be necessary due to the low serum concentration of this form of penicillin.
Benzathine penicillin has mainly been used in patients who have had multiple
relapses while receiving oral or intravenous antibiotic therapy or who are
intolerant of oral or intravenous antibiotics.

Combination Antibiotic Treatment

Combination therapy with two or more antibiotics is now increasingly used for
refractory Lyme disease and has also been given as initial therapy for some
chronic presentations.

This approach is already used for another tick-borne illness, babesiosis. Oral
amoxicillin, cefuroxime, or (more recently) cefdinir combined with a macrolide
(azithromyecin or clarithromycin) are examples of combination regimens that have
proven successful in clinical practice, although controlled clinical trials are lacking
in persistent, recurrent, and refractory Lyme disease.

Combination therapy in patients with Lyme disease raises the risk of adverse
events. This risk must be weighed against the improved response to combination
therapy in Lyme disease patients failing single agents.

Sequential Treatment
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Clinicians increasingly use the sequence of an intravenous antibiotic followed by
an oral or intramuscular antibiotic. In two recent case series that employed
combination therapy and sequential therapy, most patients were successfully
treated. A logical and attractive sequence would be to use intravenous therapy
first (e.g., intravenous ceftriaxone), at least until disease progression is arrested
and then follow with oral therapy for persistent and recurrent Lyme disease.

Dosage

Increasingly, clinicians recommend that certain drugs used for Lyme disease be
given at higher daily doses: for example, 3,000—-6,000 mg of amoxicillin, 300—400
mg doxycycline, and 500—600 mg of azithromycin. Some clinicians prescribe
antibiotics using blood levels to guide higher doses. Close monitoring of complete
blood counts and chemistries are also required with this approach.

With higher doses, there may be an increase in adverse events in general and
gastrointestinal problems in particular. Acidophilus has reportedly reduced the
incidence of Clostridium difficile colitis and non-C. difficile antibiotic-related
diarrhea.

Serious adverse effects of antibiotics, however, were less common than previous
estimates. In a recent clinical trial of chronic Lyme disease, the overall serious
adverse event rate was 3% after three months of antibiotics, including 1 month of
intravenous antibiotics. Clinicians who have experience with higher dose antibiotic
therapy must balance the benefit of higher drug levels achieved with this therapy
against the modest risk of gastrointestinal and other side effects.

Duration of Therapy

Because of the disappointing long-term outcome with shorter courses of
antibiotics, the practice of stopping antibiotics to allow for a delayed recovery is
no longer recommended for patients with persistent, recurrent, and refractory
Lyme disease. Reports show failure rates of 30—62% within 3 years of short-
course treatment using antibiotics thought to be effective for Lyme disease.
Conversely for neurologic complications of Lyme disease, doubling the length of
intravenous ceftriaxone treatment from 2 to 4 weeks improved the success rate
from 66 to 80%.

The management of chronic Lyme disease must be individualized, since patients
will vary according to severity of presentation and response to previous
treatment.

Concurrent risk factors (i.e., coinfections, previous treatment failures, frequent
relapses, neurologic involvement, or previous use of corticosteroids) or evidence
of unusually severe Lyme disease should lead to the initiation of prolonged and/or
intravenous antibiotic treatment. Physicians should always assess the patient”s
response to treatment before deciding on appropriate duration of therapy (i.e.,
weeks versus months).

Empiric Treatment
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The importance of establishing the diagnosis of Lyme disease is heightened in
light of increasing concern about antibiotic overuse. After an appropriate history,
physical examination, and laboratory testing are completed, empiric antimicrobial
therapy should be initiated on the basis of clinical clues, the severity of the
patient” s acute illness, underlying disease, and the likelihood of B. burgdorferi
infection. The International Lyme and Associated Diseases Society (ILADS)
working group recommends that empiric treatment be considered routine for
patients with a likely diagnosis of Lyme disease.

Persistent Lyme Disease

Persistent Lyme disease is more resistant to treatment and more likely to produce
a relapse. Although persistent Lyme disease may resolve without additional
therapy, many experts believe that this condition should be treated with repeated
and prolonged antibiotics. Physicians should extend the duration of antibiotics to
prevent or delay recurrent and refractory Lyme disease.

Recurrent Lyme Disease

Despite previous antibiotic treatment, Lyme disease has a propensity for relapse
and requires careful follow-up for years. The data suggest that failure to eradicate
the organism may be the reason for a recurrence of symptoms. Early and
aggressive treatment with antibiotics is indicated for recurrent Lyme disease. The
ultimate impact from retreating each episode of recurrent Lyme disease is
currently unclear.

Refractory Lyme Disease

Refractory Lyme disease is a devastating condition that usually affects patients
with persistent symptomatology and long-term disability. Prompt and aggressive
institution of antibiotic therapy may be essential to prevent refractory disease.
Increasing evidence shows that antibiotics have a beneficial effect on the course
of refractory Lyme disease even in cases where the patient is intolerant of
antibiotics or when a previous regimen has failed. Several months of therapy are
often required to produce clear evidence of improvement. During this time,
symptomatic treatment may be combined with antibiotic treatment.

Treatment Failure

When patients fail to respond or their conditions deteriorate after initiation of
empiric therapy, a number of possibilities should be considered other than Jarisch-
Herxheimer reaction. These include adverse events that limit treatment, allergic
history to medication, inappropriate or inadequate dosing regimen, compliance
problems, incorrect medication, immune sequelae, and sequestering of the
organism (e.g., in the central nervous system). An alternative diagnosis or
coinfection should also be considered.

Symptomatic Treatment

Although there may be a potential role for symptomatic treatment in chronic Lyme
disease, this approach has little support due to the strong possibility of persistent
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infection. Owing to the potential hazard of immunosuppression and the poor
outcome in one study, steroid therapy is not recommended. Surgical synovectomy
is associated with significant morbidity and does not address neurologic
presentations; it should be reserved for knee pain failing antibiotic treatment.
Intra-articular steroid injection may be useful as a temporizing procedure in
patients with persistent knee pain but this runs the risk of masking persistent
infection.

Symptomatic therapy (particularly anti-inflammatory medications, tricyclic
antidepressants, selective serotonin re-uptake inhibitors, and hydroxychloroquine)
may be useful in concert with antibiotics and in individuals failing antibiotics.

Hyperbaric oxygen therapy (HBOT) is under study but is not recommended for
routine therapeutic use. Other treatments, including cholestyramine (CSM),
antifungal therapy, and antiviral agents require further study.

Since patients are becoming more interested in alternative therapies (e.g.,
traditional Chinese medicine, anti-oxidants, hyperthermia, bee venom,
naturopathy and homeopathy), physicians should be prepared to address
questions regarding these topics.

Fibromyalgia

The outcome of treating fibromyalgia secondary to Lyme disease with
nonantibiotic regimens has been poor. The most encouraging clinical trial showed
success in only one of 15 patients and only modest improvement in 6 of 15
individuals with fibromyalgia despite 2 years of treatment.

Antibiotic therapy has been much more effective than supportive therapy in
symptomatic patients with fiboromyalgia secondary to Lyme disease.

Fibromyalgia treatment alone without antibiotics raises the risk of conversion to
refractory chronic Lyme disease and/or exacerbation of an undiagnosed persistent
infection and is not recommended. Increasingly, clinicians do not feel comfortable
treating fibromyalgia in Lyme disease without antibiotics.

Decision to Stop Antibiotics

Several studies of patients with Lyme disease have recommended that antibiotics
be discontinued after 30 days of treatment. Complicating the decision to stop
antibiotics is the fact that some patients present with disease recurrence after the
resolution of their initial Lyme disease symptoms. This is consistent with
incomplete antibiotic therapy. Although the optimal time to discontinue antibiotics
is unknown, it appears to be dependent on the extent of symptomatology, the
patient” s previous response to antibiotics, and the overall response to therapy
(see below).

Rather than an arbitrary 30-day treatment course, the patient”s clinical response
should guide duration of therapy. Patients must therefore be carefully evaluated
for persistent infection before a decision is made to withhold therapy.
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The decision to discontinue antibiotics should be made in consultation with the
patient and should take into account such factors as the frequency and duration of
persistent infection, frequency of recurrence, probability of refractory Lyme
disease, gains with antibiotics, the importance to the patient of discontinuing
antibiotics, and potential for careful follow-up.

The ideal approach would be to continue therapy for Lyme disease until the Lyme
spirochete is eradicated. Unfortunately there is currently no test available to
determine this point. Therefore, the clinician must rely on the factors outlined
above to decide on the length of antibiotic therapy for chronic Lyme disease.

Alternative Antibiotics

There is compelling evidence that Lyme disease can result in serious and
potentially refractory illness. Use of alternative antibiotics to treat early Lyme
disease with erythema migrans is generally not indicated unless coinfection is
suspected.

The ILADS Working Group believes that the risk of alternative antibiotics is
acceptable in selected Lyme disease patients presenting with chronic Lyme
disease. Alternative antibiotics include less commonly used oral antibiotics
(cefixime, cefdinir, metronidazole) and intravenous antibiotics (imipenem,
azithromycin). The role of alternative antibiotics in low-risk patients is less certain
and there is less consensus among the guideline developers as to whether the
potential benefits outweigh the risks.

Therapy for Coinfection

Therapy for polymicrobial infection in Lyme disease is a rapidly changing area of
clinical practice. Uncomplicated Lyme disease may be managed without
addressing coinfection by means of standard oral or parenteral antibiotic therapy.
Some but not all experts recommend therapy for subclinical or chronic coinfection
with Ehrlichia, Babesia, or Bartonella on the basis of their belief that responses
are more prompt with this approach.

The dose, duration, and type of treatment for coinfections have not been defined.
Published reports of coinfection are limited to a small number of patients treated
in open-label, nonrandomized studies. Doxycycline has been indicated for
Ehrlichia. A recently published randomized trial determined that treatment of
severe Babesia microti with the combination of atovaquone and azithromycin was
as effective as the use of standard oral therapy with clindamycin and quinine.

The decision to use alternative antibiotics should be based on the individual case,
including a careful assessment of the patient”s risk factors and personal
preferences. Patients managed in this way must be carefully selected and
considered reliable for follow-up. Further controlled studies are needed to address
the optimal antimicrobial agents for coinfections and the optimal duration of
therapy.

CLINICAL ALGORITHM(S)
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None provided

EVIDENCE SUPPORTING THE RECOMMENDATIONS

TYPE OF EVIDENCE SUPPORTING THE RECOMMENDATIONS

The type of supporting evidence is not specifically stated for each
recommendation.

BENEFITS/ZHARMS OF IMPLEMENTING THE GUIDELINE RECOMMENDATIONS

POTENTIAL BENEFITS

Effective evaluation and treatment of patients with Lyme disease including
improved clinical judgment regarding which patients to evaluate, what tests to
order, what antibiotics to use, and what steps to take to ensure that concerns
over antibiotic use are addressed

POTENTIAL HARMS

Combination therapy in patients with Lyme disease raises the risk of adverse
events.

With higher doses of antibiotics, there may be an increase in adverse events
in general and gastrointestinal problems in particular.

Surgical synovectomy is associated with significant morbidity and does not
address neurologic presentations; it should be reserved for knee pain failing
antibiotic treatment.

Intra-articular steroid injection may be useful as a temporizing procedure in
patients with persistent knee pain but this runs the risk of masking persistent
infection.

QUALIFYING STATEMENTS

QUALIFYING STATEMENTS

Whilst every effort is made by the publishers and advisory board to ensure
that no inaccurate or misleading data, opinions, or statements appear in this
journal, they wish to make it clear that the data and opinions appearing
herein are the responsibility of the contributor concerned. Accordingly, the
publishers, advisory board, editors, and their respective employees, officers,
and agents accept no liability whatsoever for the consequences of any
inaccurate or misleading data, opinions or statements. Approved product
information should always be reviewed prior to prescribing.

Because of the complexity and variability of Lyme disease symptoms, the
guidelines are flexible. Treatment depends on the severity of each case, the
patient” s response to therapy, and the physician”s own clinical judgment.
These guidelines represent an evidence-based review of Lyme and associated
tick-borne diseases by the International Lyme and Associated Diseases
Society (ILADS). Although the guidelines present evidence-based approaches
to the diagnosis and treatment of Lyme and associated tick-borne diseases,
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they were not intended to be a standard of medical care. Physicians must use
their own judgment based on a thorough review of all available clinical
information and the Lyme disease literature to decide on the best course of
treatment for an individual patient.

IMPLEMENTATION OF THE GUIDELINE

DESCRIPTION OF IMPLEMENTATION STRATEGY

An implementation strategy was not provided.
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